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Abstract: In 2011, Germany carried out its fi rst census after a 20-year break. In light 
of the United Nations’ recommendations that countries initiate a population census 
at least every 10 years, the census was long overdue. Moreover, demographers had 
for some time been demanding a new enumeration that would enable them to place 
the calculation of demographic indicators on a reliable basis. With the 2011 census, 
Germany not only met the demand for a current population census, but also broke 
new ground by using a register-based approach. Unlike the Scandinavian countries, 
which have a long tradition of performing register-based data analyses, the linking 
of administrative data in Germany is restricted by the country’s legal framework. 
Thus, the 2011 census was an ambitious project. After contextualising the 2011 cen-
sus historically, we discuss in this contribution the census’ relevance for generating 
central demographic data. Specifi cally, we compare the updated population esti-
mates of the 1987 census to the results of the 2011 census in order to identify pos-
sible systematic sources of error that distort demographic indicators and analyses. 
Keywords: Demographic indicators · Register data · Census 
1 Introduction
The relevance of the census for demographic research is undisputed. It provides 
estimations of the population by age, sex, and region. This information is included 
in the calculation of demographic indicators, such as mortality, migration, nuptial-
ity, and fertility rates. The census data also directly infl uence the results of survey 
data. The census provides the sampling frame for the microcensus, on which in 
turn the weights used in the social science surveys are based. However, the census’ 
signifi cance goes far beyond its relevance for demography and the social sciences. 
First, it provides the spatial distribution of the population, which is a prerequisite 
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for the planning of municipal infrastructure projects. Second, the census results 
serve as a basis for the fi nancial equalisation scheme between the German federal 
states, which regulates the distribution of public funds among the federal states and 
municipalities. Furthermore, the census results are relevant for the confi guration of 
the constituencies (Wahlkreise) for national and federal elections, and they can infl u-
ence the distribution of seats among the federal states in the German Federal Par-
liament (Bundestag). Thus, the German census is, like censuses in other countries, 
more than a data survey for the purposes of demographic and social research; it is, 
above all, a political issue. Or, with the words of Prewitt (2003: 1), the “... census is a 
drama at the very center of our political life.”
In recent decades, the political dimension associated with the census appears 
to have been more pronounced in Germany than in any other country. In West Ger-
many, rancorous debates about privacy rights led to a boycott of the census in 1983, 
and to the postponement of the census to 1987. A decade later, the government of 
reunifi ed Germany insisted on a non-binding character of the European Commu-
nity’s guidelines for implementing censuses (Grohmann 2011), and became the only 
European Union member state that did not conduct a census at the turn of the last 
century. In 2008, the EU ratifi ed a new and binding implementing regulation on the 
2010/2011 census; this time with the support of Germany. The German government 
opted to conduct the 2011 census using a register-based approach, rather than re-
lying on the “traditional” approach to census-taking that had been used up to that 
point. In light of Germany’s experiences with the 1987 census, this move seemed 
reasonable. The transition to using a register-based approach is, however, a con-
sequential step, especially because Germany – unlike the Scandinavian countries, 
which have long used register data for census purposes – does not have a central 
population register, and there are no serious plans to establish one. Furthermore, 
Germany still does not make use of a uniform identifi cation number, such as a social 
security number, of the sort that the Scandinavian countries employ to link their 
registers.1 Additionally, under German law – as expressed, for example, in §21 of the 
German Federal Statistics Act (Bundesstatistikgesetz) – there are strict conditions 
for the linking of the federal statistics registers (see BstatG (1987) and ZensG (2011)). 
In this contribution, we discuss the 2011 register-based census from a demo-
graphic research point of view. After providing a historical classifi cation of the 2011 
census (section 1), we set out in section 2 to assess the accuracy of the population 
fi gures in the 2011 census. In section 3 we examine the systematic sources of error 
in the updated population estimates, and discuss the consequences of the census 
results for demographic indicators. In section 4, we take a critical look at the ben-
efi ts of the 2011 census for population research, and at the potential uses of the data 
that have yet to be fully explored.
1 While a uniform tax identifi cation number was introduced in 2008, this number has so far been 
of no relevance for the systematic linking of register data. There is, however, an indirect con-
nection between this number and the census, because in the course of its introduction, the 
addresses in the registration offi ces (Einwohnermeldeämter) were corrected and completed. 
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2 The census in Germany: A historical classifi cation 
2.1 The development of the modern census in Germany up to 1939
Together with church records, data from censuses have always been the main sourc-
es used in demographic analyses. It is important to note, however, that the modern 
census was not developed out of a genuine interest in understanding demographic 
or social processes. The history of statistical recordings of the population, as well as 
of the survey of specifi c structural characteristics, is directly linked to the emergence 
of public administrative bodies, and can thus hardly be separated from the interests 
of political actors. Initially, the surveys focused on the population size, the number 
of taxpayers, and the number of men fi t for military service. It was not until later 
that data on the structure of households and on certain characteristics of household 
members – such as profession, educational level, marital status, or citizenship – 
were collected (Gehrmann 2009; Grohmann 2000, 2011; Rothenbacher 1997).
Censuses have been conducted on the territory of present-day Germany since 
the Middle Ages. However, the fi rst population counts took solely place in individual 
cities. Starting in the early 19th century, systematic censuses for entire regions were 
conducted, albeit with differing objectives and regularities. Generally, the focus of 
these censuses was on counting the number of inhabitants at a given point in time 
based on their offi cial place of residence (de jure); and, later, the focus shifted to the 
number of inhabitants who were actually present (de facto) (Gehrmann 2009). For 
many centuries, demographic events such as births, marriages, and deaths were 
captured mainly by the parishes of the Catholic Church. Over the course of the Prot-
estant Reformation, the newly Protestant parishes introduced “Registers of Souls,” 
(Seelenregister or Martinilisten), while the Catholic parishes started compiling “Sta-
tus animarum” registers. The data in these registers, which were largely collected 
and maintained by members of the clergy, can still be used to partially reconstruct 
information on historic households and families. Some original documents of these 
enumerations have been preserved until today, albeit in fragmented forms (see, 
e.g., Baten/Szołtysek 2014).
Most of the early censuses in Germany were conducted at irregular intervals by 
cities. But following the Congress of Vienna and the establishment of the German 
Customs Union (Deutscher Zollverein), systematic, uniform, and regular population 
counts were introduced (Grohmann 2000; Zahn 1900).2 The enumerations were 
2 The establishment of the Bundesmatrikel in 1818 provided the stimuli for the uniform calcula-
tion of the militia costs (Landsturm). In 1834, Prussia, Bavaria, Hesse-Darmstadt, Hesse-Kassel, 
and Wurttemberg founded the German Customs Union (Deutscher Zollverein), and conducted 
enumerations every three years (Gehrmann 2009). The procedure was completed within four 
weeks when it was fi rst introduced, and within three days from 1843 onward. It was not until 
1858 that the enumerations were conducted on a single reference day. Records were collected 
of the custom accounting population (Zollabrechnungsbevölkerung), and these records were 
often combined with the survey results in the police registers or the tax lists. The counts were 
also partly coupled with counts of buildings and livestock, as well as with the results of a survey 
of individuals of military service age.
•    Rembrandt Scholz, Michaela Kreyenfeld178
considered necessary because the individual states that belonged to the Customs 
Union were expected to contribute to the costs of the coalition’s military operations 
in proportion to their population size. The member states of the Customs Union thus 
had to conduct regular enumerations to determine their population  numbers. The 
surveys also enabled government bureaucrats to generate lists of households that 
were used for imposing household charges, poor rates, and a wide range of taxes, 
including poll, property, trade, income, hearth, war and church taxes. Citizen or in-
habitant lists were used to ensure that all inhabitants contributed to the support of 
community services, such as orphan or poor relief. 
The establishment of the German Statistical Association (Verein für deutsche 
Statistik) in 1846 and of the Central Statistical Offi ce (Statistisches Zentralbureau) 
in Frankfurt in 1848 represented fi rst steps in the development of a Germany-wide 
system of offi cial statistics with uniform standards. For example, the 1864 census 
was the fi rst to introduce the household as a survey unit (Gehrmann 2009). In addi-
tion, the last census of the German Customs Union in 1867 is considered a model 
for all of the censuses that were subsequently conducted in Germany and other 
European countries. The 1867 census used household lists that included informa-
tion on both the de facto population and the inhabitants who were not present on 
the record date.3
Following the separation of church and state responsibilities and the founding 
of the German Empire in 1871, the offi cial censuses conducted in Germany had a 
uniform, systematic structure, and were obliged to follow uniform quality stand-
ards (Michel 1985). Meanwhile, the documentation of demographic events (e.g., 
births, deaths, and marriages) was no longer left to the churches, but was instead 
taken over by state institutions, which passed this information on to the statistical 
authorities. The offi ce of offi cial statistics was developed as an independent agency 
of the administration, and was expected to provide the data needed to perform a 
wide range of administrative tasks. After 1871, enumerations took place in regular 
intervals of four or fi ve years in all regions of Germany. Starting in 1900, the length 
of the intervals between censuses was extended to 10 years (for an overview of the 
census in Germany, see Table A1 in the Appendix).
The First World War interrupted all enumerations in Germany. During the war 
years, only restricted censuses were conducted, mainly in order to organise the 
food supply for the population. The 1939 census (which was originally planned for 
1938), represents a notorious chapter in the history of censuses (see Wietog 2001 
for details). Most historians now agree that the 1939 census was not the main source 
used for the identifi cation and deportation of Jews in Germany, as the survey data 
were processed relatively late in the deportation process; and that other sourc-
3 The oldest census documents that are entirely preserved today are those of the Grand Duchy of 
Mecklenburg-Schwerin (Großherzogliches Statistisches Amt 1898; Manke 2005; Scholz 2013). 
For the Grand Duchy of Mecklenburg-Schwerin, the original documents include handwritten 
questionnaires and household lists by municipality that were collected in the censuses of 1819, 
1867, 1890 (partly), and 1900. These documents provide information on each head of house-
hold, such as name, age, sex, marital status, confession, and profession.
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es were available for identifying individuals of Jewish origin and belief. However, 
Ehmer (2013: 74) has suggested that the statistical offi ce (Statistische Reichsamt) 
did rely on publications in which the number of remaining Jews in Germany was 
identifi ed based on data from the 1939 census, and that refer to the “effectiveness 
of anti-Semitic persecution.”
2.2 Censuses in divided Germany
In the immediate aftermath of World War II, the four occupying powers conducted a 
census of Germany (see Table A1 in the Appendix). This 1946 census was, however, 
the last uniform census carried out in Germany until 2011. From 1949 onward, the 
offi cial statistics systems in the two parts of Germany went their separate ways and 
conducted separate censuses. Whereas West Germany introduced an administra-
tion and statistics system at the federal state (Bundesland) level, the GDR continued 
to maintain a centralised statistics system (Fischer 1994; Oettel 2006; Statistisch-
es Bundesamt 1999). In the GDR, the census data were collected on a decentral-
ised basis, but were processed centrally by the Central Administration for Statis-
tics (later the Statistisches Amt der DDR). In the mid-1970s, the GDR established 
a central population data repository based on the model used in the Scandinavian 
countries. This population register included all inhabitants, and was linked to the 
birth, death, and migration statistics. The 1981 census was the last census con-
ducted in the GDR that used traditional methodologies. The population fi gure on the 
census reference day deviated only slightly from the corresponding fi gure drawn 
from updated population registers (20,000 individuals out of 16.7 million inhabit-
ants). The last register counting of the central resident database (Einwohnerdaten-
speicher) was carried out on October 3, 1990. The generated population fi gures were 
incorporated into the now joint federal population statistics for eastern Germany.4
Unlike the GDR, offi cial statistics in the Federal Republic of Germany are organ-
ised in a decentralised manner. The Statistical Offi ces of the federal states collect 
the data and deliver them to the Federal Statistical Offi ce (Statistisches Bundes-
amt) that combines the information into a unifi ed statistics. Until today, Germany 
does not have a central population register.5 The population fi gures for Germany 
as a whole are based on censuses and updated population estimates. However, 
the controversies in the run-up to the 1987 census marked a sharp turning point in 
approaches to census-taking in Germany. The debate over the census had constitu-
tional consequences, not just because of the approval of the so-called “Census Act” 
(Grohmann 2000). Germany did not take part in the EU-wide 2001 census, largely as 
4 Linking the data of the GDR’s resident database (population register) and the FRG’s updated 
population estimates was accomplished largely without diffi culties, since the two datasets 
were relatively comparable. For example, the criteria for including current residents and foreign 
military personnel were the same in both parts of Germany.
5 Although a discussion on establishing a central population register was initiated by Wolfgang 
Schäuble (CDU) in 2008 (Der Spiegel 2008), the topic has not been seriously raised since then. 
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a consequence of the boycott of the previous census and the fl ood of census-relat-
ed lawsuits that were fi led starting in 1983 (Eppmann 2004). Nevertheless, debates 
over whether a register-based census should be conducted began in the wake of the 
1987 census (Bierau 2001; Eppmann 2004; Eppmann/Schäfer 2006). 
2.3 2011 Census 
In 2011, or 20 years after the last enumeration, Germany fi nally conducted a nation-
wide census. For the fi rst time, the country opted for a register-based approach. 
In order to generate the population fi gures, data from the decentralised municipal 
population registers were used. Overcoverages (outdated fi les) and undercover-
ages (missing fi les) in the population registers were the most central problems that 
arose in using this approach. These registers contained many sources of errors, 
including the multiple registrations of individuals with multiple residences, and er-
rors related to migration. Since 2000, the local population registration offi ces have 
been automatically comparing all of the records on movements within Germany. 
Furthermore, individuals are legally required to notify the responsible registration 
offi ces upon moving from one residence in Germany to another. However, unlike 
internal migration, migration abroad is not subject to systematic offi cial controls 
(Bucher 2014: 150).6 In addition, the quality of the register data can vary across 
individual registration offi ces. For example, it has been shown that the differences 
between the updated population estimates based on data from the local population 
registers of Rhineland-Palatinate differ little from the new census data. This consist-
ency is largely attributable to the introduction of an internal registration procedure 
for internal migration in Rhineland-Palatinate as early as in the 1970s (Bucher 2014: 
150). Moreover, Rhineland-Palatinate keeps and maintains a population register at 
the state level.7
Attempts were made to correct the population fi gures that were transmitted 
from the local registration offi ces to the statistical offi ces with the help of a com-
plex, multi-stage correction procedure (Berg 2011; Diehl 2012; Michel 2004).8 Fur-
thermore, in order to check the quality of the population registers, an additional 
household sample was drawn. However, the household sample was used to verify 
the quality of the register data only for municipalities with more than 10,000 in-
habitants. The reasoning behind this decision was that the results of the census 
test showed that there were more irregularities in the population registers of big 
6 The procedure was gradually modifi ed in 2000. Since around 2004, the procedure for automati-
cally matching the registrations and deregistrations has been applied throughout the country. 
7 The other federal states that maintain central population registers are the city states of Berlin, 
Hamburg, and Bremen; as well as the federal state of Thuringia.
8 However, because of legal restrictions (the so-called Rückspielverbot), the corrections made 
by the Federal Statistical Offi ce were not transferred back to the population registers of the 
municipalities. This failure to transfer the corrections may have resulted in a gap between the 
census population fi gures and the fi gures of the population registers on the day of the census 
(Kaus/Mundil-Schwarz 2015).
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municipalities than in those of smaller ones (Statistisches Bundesamt 2015: 27). For 
smaller municipalities, the data were corrected only if certain irregularities were 
detected. 
It is generally assumed that, due to the errors in the updated population esti-
mates, the old-age mortality fi gures and the mortality and fertility rates reported 
for the foreign population were especially distorted (Kibele et al. 2008). Accord-
ingly, the new population fi gures of the 2011 register-based census were eagerly 
awaited. This anticipation was, however, clouded by the long period of time that 
passed between the collection and the publication of the data. While the reference 
date was May 9, 2011, the fi rst (partly) preliminary and highly aggregated results 
were not available until May 2013. Moreover, the initial data by age and sex were not 
published until January 2014, and the fi nal data of the updated population estimates 
and the 2011 census were not published until April 2015. Thus, four years passed 
between the recording and the publication of the fi nal results. Although it was well 
known that the data that were used included a net deviation in the population fi g-
ures of 1.5 million on the reference day, during these four years the calculations 
still had to be based on the updated data of the 1987 census, because the new data 
were subject to legal and content-related reservations (Bucher 2014: 149). Similarly, 
the Federal Statistical Offi ce had to wait a very long time for the release of the fi nal 
census data on age, sex, and citizenship needed to calculate the 13th coordinated 
population projection and the life tables 2010/12. International demographic datas-
ets, such as the Human Fertility Database (HFD) and the Human Mortality Database 
(HMD), also used until recently the “old” updated estimation results.9
3 How accurate are the population fi gures of the 2011 census?
According to the current enumeration, the offi cially confi rmed total population of the 
Federal Republic of Germany on the reference date of May 9, 2011, was 80,219,695 
inhabitants (Statistisches Bundesamt 2014c). Although this fi gure is seemingly pre-
cise, it is important to note that, like similar fi gures arrived at in the censuses of 
other countries (Hillygus et al. 2000: 17), it is the result of a complex estimation 
process.10 Whereas from a research point of view it would seem preferable to con-
duct sensitivity analyses in order to check the robustness of the estimation, given 
9 In the HFD (http://www.humanfertility.org/) and the HMD (http://www.mortality.org/), the de-
mographic data of different countries are prepared in a comparable manner and are made 
available to the scientifi c community and the interested public for download. Because of the 
high demands on the comparability of data – not only between countries, but also over time – 
researchers have used a back calculation to balance the distortions in the databases that arise 
from the errors in the updated estimates in Germany. Due to the relatively late publication of the 
new census results, the back calculation could not be applied until recently.
10 A census fi gure is an estimation of the population at a given point in time. Its accuracy depends 
in part on the time lag between the occurrence of demographic events (birth, death, migration) 
and their registration. In some cases, there is a time lag of up to six months between the occur-
rence and the complete registration of an event (Hannemann/Scholz 2009).
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the census’ political dimension it is clear that an exact, offi cially confi rmed, and, 
preferably, incontestable population fi gure is needed. In spite of (or presumably 
because of) the complex and logistically challenging procedures used to generate 
these results, and their apparent accuracy, the census results are being questioned, 
particularly by those municipalities that feel disadvantaged by the outcomes. The 
current census is vulnerable to criticism in particular because of its systematically 
different treatment of small and large municipalities (Christensen et al. 2015; Rend-
tel 2015; Statistisches Bundesamt 2015).
Demographic researchers are faced with the question of to what extent the 2011 
census presents a precise picture of the actual population fi gures. Although the pro-
cedures used to generate the data have been described in various publications of 
the Federal Statistical Offi ce (Statistische Ämter des Bundes und der Länder 2004; 
Statistisches Bundesamt 2015), and were discussed in advance with representa-
tives of the scientifi c community in a number of committees, such as the Census 
Commission and its subgroups, the options researchers have to verify the census 
data are extremely limited. Due to the complexity of the procedures applied and to 
the fact that, in the end, scientists can only analyse the fi nal fi gures, not the proce-
dures used to generate these fi gures, validating the census is akin to engaging in 
detective work (Rendtel 2015). 
In the following, we attempt to “elicit” the population fi gures of the 2011 census. 
Due to the lack of reliable external data, a comprehensive validation of the data is 
not possible (see, however, section 4.2 for the external validation of the 2011 cen-
sus estimates and the updated estimates, exemplifi ed using the elderly population). 
Moreover, it is not possible to conduct sensitivity analyses, since this would require 
us to have access to the population register and the household survey data that 
were used for generating the population fi gures. The Federal Statistical Offi ce has 
granted researchers access to the household survey for scientifi c analyses, and is 
also planning to make the census data available as individual-level datasets. How-
ever, because all the auxiliary characteristics were deleted at the earliest possible 
point in time on the grounds of data protection, reconstructing the calculation of the 
population fi gures is impossible, even if researchers have the individual-level data 
of the census at their disposal. 
Thus, our only option is to use the results of the updated population estimates 
based on the 1987 census to evaluate the 2011 census results. Given our lack of bet-
ter alternatives, we will follow the approach of Bucher (2014), Rendtel (2015), Chris-
tensen et al. (2015) and of Kaus/Mundil-Schwarz (2015), who compared the popula-
tion fi gures of the 2011 census with the updated estimates of the 1987 census. We 
do not have a valid external measure for estimating the quality of either dataset. 
Nonetheless, the systematic deviations allow us to draw conclusions regarding the 
factors that distort the results. The 2011 census fi gures for May 9, 2011, as well as 
the data of the updated estimates (by the end of the respective calendar year) serve 
as databases for this investigation (Statistisches Bundesamt 2013b, 2014a/b). 
In the framework of the 2011 census, an additional survey that included 10 per-
cent of the households in Germany has been drawn in order to gather additional 
information not included in the registers. This sample is also used to identify errors 
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in the population registers for larger municipalities. Past evaluations have generally 
shown that the census results for smaller municipalities, for which there have been 
fewer corrections, deviate less from the updated estimates than those of bigger 
municipalities, which show higher deviations on average (Bucher 2014; Christensen 
et al. 2015). In Figure 1 we replicate this result in the form of a scatterplot. Every dot 
in the fi gure corresponds to one municipality, a total of around 11,000 municipali-
ties are represented in the fi gure. The ordinate depicts the difference between the 
2011 census data and the “old” updated results. The abscissa covers the population 
fi gure of the individual municipality. The fi gure shows that the relative variation is 
signifi cantly higher for smaller than for larger municipalities. It also shows that the 
variation decreases rapidly at a population fi gure of 10,000 inhabitants.
Fig. 1: Relative difference (in %) between the updated estimates of the 1987 
census and the 2011 census results, by size of municipalities on May 9, 
2011 
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Figure 2 systematically compares the degree of deviation between the 2011 
census and the updated estimates for small and large municipalities. The abscissa 
shows the relative difference between the census and the updated estimates. On 
the ordinate, the number of municipalities is presented. The fi gure shows consid-
erably less deviation in large than in small municipalities. On average, the relative 
difference between the updated estimates and the census data is 2.27 percent for 
large municipalities, compared to 0.48 percent for small municipalities.11 This re-
sult is of political relevance because the system of fi scal equalisation between the 
federal states depends on the numbers of inhabitants, and the distribution of small 
and large municipalities differs across the federal states. For example, in Rhineland 
Palatinate, the number of small municipalities is relatively large; whereas in North 
Fig. 2: Number of municipalities (ordinate) by relative difference in % between 
2011 census and updated estimates of 1987 census (abscissa), by small 
municipalities (fewer than 10,000 inhabitants) and big municipalities 
(10,000 or more inhabitants)
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Note: Municipalities were designated as big or small according to their number of inhabit-
ants in the updated estimates.
Source: Statistisches Bundesamt 2013b
11 The mean values were calculated by weighing the population fi gures of the individual munici-
pality based on the 2011 census results.
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Rhine Westphalia, the number of municipalities with fewer than 10,000 inhabitants 
is relatively small (see Fig. A1 in the Appendix for a representation of the differences 
across the federal states). Because the distribution of large and small communi-
ties differs across the federal states, the population fi gures for the federal states 
in which a relatively large share of the municipalities are small may have required 
fewer corrections (see Christensen et al. 2015; Rendtel 2015 for further details). The 
signifi cantly lower degree of variation among municipalities with fewer than 10,000 
inhabitants suggests that the method had a systematic infl uence on the population 
fi gures. At this point, no fi nal statement can be made regarding the question of 
whether the different degrees of deviation between the updated estimates and the 
census results depending on municipality size are solely attributable to the method 
applied, or whether they result from the varying quality of the updated estimates 
which might be more accurate in the smaller municipalities.12 At the same time, 
however, it can be assumed that the total population in Germany was somewhat 
overestimated by the applied method, since the population fi gures of smaller mu-
nicipalities have not been adjusted downward.13
4 Quality of the updated population estimates
4.1 Differences between the census results and the updated estimates 
by age, sex, and nationality 
Although the 2011 census only provides an estimated value of the population fi g-
ures for the year 2011, which might include a slight overestimation of the popula-
tion fi gures of small municipalities, this value is still the only criterion we can use to 
evaluate the quality of the updated estimates. In the past, it was not possible to esti-
mate the old-age mortality fi gures on the basis of the updated population estimates, 
because the updated population fi gures were known to be signifi cantly distorted in 
old age (Kibele et al. 2008). One of the main reasons for the overestimation of the 
population fi gures are relocations abroad, which are often not registered, and are 
therefore not included in either the migration statistics or the updated population 
estimates. 
12 The age structure and the proportion of foreigners relative to the total population are central 
factors that infl uence the quality of the population registers in the municipalities. Since the 
share of the foreign population is, on average, lower in small municipalities than in large ones, 
the registers in small municipalities are less affected by the undocumented relocations of for-
eigners. Furthermore, members of the highly mobile age group 20-39 are less heavily repre-
sented in small municipalities than in large municipalities (see Fig. A3 in the Appendix). This 
factor might also infl uence the quality of the registers in small communities.
13 However, non-registered persons were not systematically searched for, which might result in 
an underestimation. Yet to our knowledge, there are no indicators that refl ect the extent of a 
possible underestimation due to individuals not being registered. A further reason why the 
population fi gures might be underestimated in the census is that some relocations and births 
might not be registered (see also footnote 10).
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Against this background, Figures 3a and 3b present the differences between the 
census and the updated estimates by year of birth and by sex – for foreigners and 
for Germans. The abscissa shows the deviations between the updated estimates 
and census data for men, with the ordinate showing the deviations for women. Each 
dot in the fi gure represents one birth cohort. The closer the values are to the origin 
of the coordinate system, the better the updated estimates and the census results 
match. Positive values indicate that the population fi gures were corrected down-
ward by the 2011 census. Negative values, accordingly, indicate an upward cor-
rection. The values on the diagonal indicate that the distortions were the same for 
women and men (see also Fig. A2 in the Appendix for a two-dimensional image). 
Looking fi rst at the pattern for Germans (Fig. 3a), it is noteworthy that for the 
younger cohorts the values were corrected upward. For example, the 2009 cohort 
was corrected slightly upward (by 0.5 percent) by the census data. Since the 2009 
cohort was two years old at the time of the census, one would expect that the errors 
in the updated estimates would be rather small. Presumably, the negative deviation 
for the younger cohorts is attributable to the fact that the characteristic “citizen-
ship” created ambiguities for individuals with dual citizenship. Furthermore, Figure 
3a indicates that the deviation is more pronounced among men, and does not show 
a symmetric pattern in the coordinate system. There are various reasons for the 
differences between the sexes. First, the non-proportional change in the deviation 
of the census results suggests that there were sex-specifi c differences in migration 
behaviour. Second, women and men might have differed in the extent to which they 
followed the guidelines for registering and deregistering. Finally, it cannot be ruled 
out that when the register was being adjusted, different corrections were made ac-
cording to sex. 
Figure 3b presents the results for the foreign population. It is important to keep 
in mind that an axis with a different range was used for the foreign population than 
for the German population (Fig. 3a), because the deviation between the census re-
sults and the updated estimates was considerably more signifi cant for foreigners 
than for Germans. For foreigners, the census data and the estimates differ consider-
ably, especially at older ages. By contrast, we do not fi nd such a pronounced imbal-
ance among the German population. A higher degree of deviation is found for men 
than for women among both the German and the foreign population. For example, 
for foreign men of the 1950 cohort, there is a difference of 12 percent between the 
updated estimates and the 2011 census results. For foreign men of the 1940 birth 
cohort, the difference is 17 percent, and for foreign men of the 1930 cohort, the dif-
ference is nearly 50 percent. For very old foreign men, who were born in 1921 or 
earlier, the difference between the updated estimates and the 2011 census results is 
more than 600 percent; a value that is not included in the fi gure.
In conclusion, our fi ndings suggest that the new census results mainly corrected 
the population fi gures for the elderly foreign population. Furthermore, the values 
for men changed more substantially than the values for women. Thus, the relevance 
of the census results differs considerably from the point of view of a fertility re-
searcher compared to the perspective of a mortality researcher. When calculating 
fertility indicators, only the population fi gures of women aged 15 to 49 are used. As 
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the discrepancies between the census results and the updated estimates are small-
est for this group, the infl uence of the new census data on the fertility indicators is 
likely to be small. The fertility fi gures by citizenship, which were calculated based on 
the updated estimates, are considerably more distorted (see Pötzsch 2016; zur Nie-
den/Sommer 2016). In mortality research, the new census results provide a signifi -
cant correction of the old-age mortality rate. Moreover, the proportions of people 
in long-term care are likely to change considerably based on the census data (see 
Table A2 in the Appendix). Since the Federal Statistical Offi ce is not planning any 
back calculations for correcting the population fi gures by age, we have to accept 
leaps in the time series of the demographic indicators, which differ according to sex 
and, especially, according to citizenship. 
Fig. 3a: Representation of the relative deviation of the 2011 census from the 
updated estimates based on the 1987 census for men and women, by 
cohorts for Germans 
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4.2 External validation of the 2011 census and the updated estimates 
exemplifi ed using the old-age population
In general, information about the population in Germany is provided only on the 
basis of the census and the updated estimates. There are, however, indirect pro-
cedures that use alternative data sources to generate population fi gures. These 
fi gures can lend plausibility to the quality of both the census and the updated esti-
mates. Among these sources are the estimates of deaths in older age groups. Since 
the number of deaths by age can be derived from the death statistics in a relatively 
reliable manner, the number of individuals by birth cohort and by sex who were 
alive in previous years can be indirectly derived from their ages at death. This is 
an indirect method based on the assumption that migrations abroad are very rare 
Fig. 3b: Representation of the relative deviation of the 2011 census from the 
updated estimates based on the 1987 census for men and women, by 
cohorts for foreigners
Source: Statistisches Bundesamt 2014a/b.
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among the aged population. However, because this method can only be applied 
to those cohorts whose members are all deceased, it has to be restricted to very 
old ages. Despite these limitations, sensitivity analyses for different countries have 
demonstrated that this method provides qualitatively better population fi gures than 
updated estimates (Jdanov et al. 2005).
Figure 4 illustrates the difference between the updated estimates and the num-
ber of individuals aged 90 or older calculated based on the death statistics. The 
census values are marked with a cross. As we can see in the fi gure, the value for 
the census and the value for the population based on the death statistics are almost 
identical. This provides evidence that the quality of the census results for very old 
age groups is good. Conversely, this fi nding confi rms the imbalance of the “old” 
updated estimates. At age 90, the deviation between the updated estimates and the 
“actual” values in 2008 is more than 30 percent. 
Figure 4 also presents the differences between the updated estimates and the 
population estimates based on the death statistics for previous years. At the refer-
ence date of each population census there are only minor discrepancies which tend 
to increase with the time that has passed since the preceding census. Among men, 
for example, the differences rise from 0.6 percent in the 1987 census to roughly 
25 percent in 2011. However, there is also a very uneven development over time, 
with the differences decreasing instantly in 2008. This erratic development can 
probably be explained by the adjustments of the registers. First, the residents’ reg-
isters were adjusted between 2007 and 2010 in connection with the introduction of 
the tax identifi cation number (Kaus/Mundil-Schwarz 2015). Second, in the course 
of the census tests between 2001 and 2004, adjustments to the registers were con-
ducted which are probably linked to the adjustment of the central register of for-
eigners from 2001 to 2003. Presumably, most of the discovered misrepresentations 
within the registers were cases of individuals no longer living in Germany. These in-
dividuals were deleted from the registers by marking them as “relocation unknown” 
(for Germans) and “relocation abroad” (for foreigners). 
In order to understand why these adjustments infl uenced the updated estimates 
of the census, it is essential to be aware that the national migration statistics in Ger-
many are based on the data from the population registers of the local municipalities. 
If the municipalities record an increase in emigration, this increase will eventually 
show up in the updated estimates of the census.14 Problems with data from these 
population registers can arise for a number of reasons. First, the registers were 
14 In the description of the migration statistics, the following passage appears: “It should be taken 
into account for 2008 and 2009 that a considerable amount of correction work was carried out 
in the population registers in these two years because of the nationwide introduction of the per-
sonal tax identifi cation number in 2008, and that this led to many people being removed from 
the registers by the authorities. Since it is impossible to statistically quantify the extent of these 
corrections from the reports fi led by the registration authorities, the actual extent of emigration 
in 2008 and 2009, as well as the developments in comparison to the previous years, remains 
unclear” (Bundesamt für Migration und Flüchtlinge 2015: 13) (for English version, see https://
www.bamf.de/SharedDocs/Anlagen/EN/Downloads/Infothek/Forschung/Studien/migrations-
bericht-2013-zentrale-ergebnisse.pdf?__blob=publicationFile). 
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corrected at a certain point in time after the year 2001, even though the fl aws in the 
register data were largely caused by non-recorded migrations that occurred in the 
1990s. Second, it is regrettable that the corrections were not marked as such, as 
it is impossible to reconstruct for the years 2008/2009 whether net immigration in 
Germany was indeed negative, or whether this result was “produced” by the cor-
rections only. Because the migration statistics are also included in the updated esti-
mates, the correction indirectly changes the population fi gures of the updated esti-
mates, as well – and thus changes the basis for calculating demographic indicators. 
5 Conclusion
As in other countries, the census in Germany fulfi lls various functions. For pub-
lic administrative agencies, the census and the updated population estimates are 
the basis for planning a wide range of development projects and the provision of 
services, including those related to local infrastructure, housing and transport in-
Fig. 4: Relative difference at age 90 or older (in %) between the updated 
population estimates and the population calculated from the death rate 
in relation to the population update
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frastructure, traffi c fl ows, medical and care infrastructure, schools, the promotion 
of education and culture, social benefi ts, and energy supply (see ZensG 2011 § 1).15 
Census population fi gures are also central to demographic research, as mortality 
and fertility fi gures are calculated based on these fi gures. Furthermore, the census 
is of major importance for social science surveys. The number of inhabitants by mu-
nicipality, birth year, and sex are of immediate relevance for the drawing of samples 
from the registration offi ces. The census also provides the sample plan on which 
the structure of the enumeration districts for the microcensus are based. The results 
of the microcensus are, in turn, used to generate the “post-stratifi cation weights” for 
the social science surveys.
Is the census signifi cant for demographic and social science research for rea-
sons that go beyond those described above? Because the census data include a 
large number of cases, the results could be used to conduct regionalised scientifi c 
analyses. However, given that up to today (e.g., fi ve years after the census) it is not 
yet clear whether – and, if so, in what ways – regionalised individual census data 
will be provided, the census data might become less and less attractive for scien-
tifi c research over time. This observation also applies to the data of the additional 
household survey, which have also only recently been made available for scien-
tifi c microanalyses. More recent microcensus results are now available that have a 
similar – or in some cases a greater – potential for addressing family demographic 
issues relative to the household survey of the census. The (fi nal) population fi gures 
by age and sex, which are particularly relevant for generating demographic indica-
tors, were published with a four-year delay. By comparison, in Sweden, where the 
population registers have been systematically developed, the fi nal population data 
by age and sex are published within one year.
One argument that was made for conducting a register-based census was that 
it would be less expensive and more effective than using traditional census-taking 
methodologies, because the necessary data were already available in the registers 
(Bierau 2001: 335; Eppmann 2004). However, the complex procedures that were 
needed to link the different registers call this assertion into question. The lack of 
transparency and verifi ability of the census results are certainly attributable in large 
part to the specifi c legal framework in Germany. However, the question arises as to 
whether the ability to link the registers has been overestimated. Even in Norway, 
where the household register has been built up systematically over a long period 
of time, the 2011 census was the fi rst one for which household register data have 
been used (Zhang/Hendriks 2012). It is indeed surprising that Germany, which has 
no experience with household registers, chose in its fi rst attempt at conducting 
a register-based census to generate the household information from the register 
data using a highly complex procedure (Vorndran 2004). In the end, the opportuni-
ties offered by the register-based 2011 census have not been used to build up and 
15 Federal Act on the register-based 2011 census (Zensusgesetz 2011, ZensG 2011) as published 
on July 8, 2009.
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maintain over the long term a household register, a population register (as in Swit-
zerland), or an administrative register. 
In addition to its relevance for social policy, demography, and social science re-
search, the census results are also signifi cant from a political point of view, because 
the population fi gures calculated from these results and the subsequent updated 
estimates serve as the basis for the fi nancial equalisation scheme between munici-
palities and federal states, as well as for the confi guration of the constituencies for 
national and federal elections. As an undesirable side effect of the census’ “dual 
nature,” criticism of the census – even if it is based on scientifi c grounds alone – is a 
sensitive issue. The census is always vulnerable to being instrumentalised for “po-
litical purposes” by those who feel they are disadvantaged by its results. Because 
the validity of population fi gures is a political issue, it can be diffi cult to ensure that 
the debate about how the population fi gures are generated remains factual and 
scientifi c. The vehement complaints made by some politicians about the census 
corrections of the population fi gures (see, e.g., Rennefanz/Zylka 2013 for Berlin) are 
still surprising, given that in the past the serious shortcomings of the updated es-
timates were tacitly accepted. While politicians have been challenging the popula-
tion fi gures of the 2011 census (Statistisches Bundesamt 2016), they have been less 
eager to engage in a discussion about how the population registers and the updated 
population estimates can be improved. The problems that distorted the population 
fi gures in the updated estimates have yet to be resolved. We therefore expect that 
systematic errors will occur again in the future developing in line with the time lag 
since the last census. 
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Fig. A1: Number of municipalities (ordinate) by relative difference between 2011 
census and updated estimates based on the 1987 census (abscissa), 
by small municipalities (fewer than 10,000 inhabitants) and big 
municipalities (10,000 or more inhabitants) and by federal states, in %
0
100
200
300
-15 -10 -5 0 5 10 15
small municipalities
large municipalities
Baden-Wurttemberg
0
100
200
300
400
500
-15 -10 -5 0 5 10 15
small municipalities
large municipalities
B variaa
Brandenburg Hesse
0
100
200
-15 -10 -5 0 5 10 15
small municipalities
large municipalities
Mecklenburg-Vorpommern Lower Saxony
0
100
-15 -10 -5 0 5 10 15
small municipalities
large municipalities
0
100
-15 -10 -5 0 5 10 15
small municipalities
large municipalities
0
100
200
-15 -10 -5 0 5 10 15
small municipalities
large municipalities
•    Rembrandt Scholz, Michaela Kreyenfeld202
Fig. A1: Continuation
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Note: Berlin, Hamburg, and Bremen were not included in the fi gure because there is no 
variation by municipalities for city states. Saarland was excluded because of the low num-
ber of municipalities for this federal state. 
Source: Statistisches Bundesamt 2013b
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Fig. A2: Relative deviation between 2011 census and updated estimates of 1987 
census, by sex, age, and citizenship
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Source: Statistisches Bundesamt 2014 a/b
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Fig. A3: Relative distribution of the population by 1,000 (ordinate) by age 
(abscissa) and by size of municipality 
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Source: Statistisches Bundesamt 2014b
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